Chromium is a heavy metal; this element is considered as an environmental hazard. Toxicity effects of chromium on growth and development of plants including inhibition of germination process decrease of growth and biomass of plant. The aim of this research is to study accumulation of Chromium along with nutrients and its effect on the growth of Paddy plant (Oryza sativa L). Thus, paddy seedlings grown in petriplates lined with filter paper undergoing, different treatments of Cr (0, 2.5, 5, 10, 25, 50, 75, 100 and 200 mg/L). After one week seedlings were removed and morpho physiological parameters like root length, shoot length and dry weight of plants and Biochemicals ,accumulation of nutrients along with Cr in roots and shoots were determined. The results indicated that the concentrations more than 100 mg/L chromium cause the reduction of morphophysiology parameters in the treatment plants rather than control plant and Cr addition in the cultures caused enhancement of chromium content in roots and shoots of plant seedlings. Similarly the biochemicals and nutrient accumulation also affected by increasing concentrations of chromium. It was also noted that accumulation of chromium in the roots was much higher than the shoots of the seedlings under treatment.
INTRODUCTION
The problem of water pollution due to industrial effluents has already become a serious threat in India. The effluent discharging industries are distilleries, detergents, electroplating plants, fertilizer units, iron and steel industries, paper and pulp, pharmaceuticals, petrochemical, pesticides and herbicide industries, oil refineries, sugar mills, thermal power plants, textile, tannery and dye industries. These industrial effluents contain a wide variety of organic and inorganic pollutants with heavy metals which create many serious physiological disorders in living organisms. Chromium is a heavy metal with risk to human health. Its presence in agricultural soils can be attributed to the use of organic wastes as fertilizer and the use of waste water for irrigation (Sankar Ganesh et al, 2008) . Chromium enters the food chain through consumption of plant material. A high concentration of Cr has been found to be harmful to vegetation. As the chromium concentration in plants increases, it adversely affects several biological parameters. Ultimately there is loss of vegetation, and land sometimes becomes barren (Dube et al., 2003) . In recent years, contamination of the environment by chromium has become a major concern. Chromium is used on a large-scale in many different industries, including metallurgy, electroplating, production of paints and pigments, tanning, wood preservation, chemical production, and pulp and paper production (Zayed and Terry, 2003) . These industries have be-come especially large contributors of Cr pollution, which can ultimately have significant adverse biological and ecological effects. Very high levels of Cr (VI) contamination (14,600 mg/kg in ground water and 25,900 mg/kg in soil) were reported at the United Chrome Products site in Corvallis, Oregon (Krishnamurthy and Wilkens, 1994) . Symptoms of Cr phytotoxicity include inhibition of seed germination or of early seedling development, reduction of root growth, leaf chlorosis and depressed biomass (Sharma et al., 1995) . There are many studies on Cr toxicity in crop plants. Chromium 
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The sources of chromium in environment are both natural and anthropogenic, natural source include burning of oil and coal, petroleum from Ferro chromate refractory material, chromium steels, pigments oxidants, catalyst and fertilizers. This element is also used in metal plating tanneries and oil well drilling (Abbassi et al., 1998) . Sewage and fertilizers are also the sources of chromium (Pilay et al., 2003) . Marked toxicity of chromium was found with respect to photosynthetic pigment, photosynthesis, nitrate reductase activity and protein content of some alga (Rai et al., 1992) . The direct interaction of metal with cellular components can initiate variety of metabolic responses final y leading to a shift in the development of the plant (Assche and Clijsters, 1990). Chromium toxicity produces chlorosis and necrosis in plants (Cervantes et al., 2001) . Several polluting metal and compounds are discharged into the water streams by tanneries. With these aspects in view, the present investigation was made to study the effect of different concentrations of chromium on the growth, mineral nutrients and Accumulation of chromium in Paddy.
MATERIALS AND METHODS
Paddy (Oryza sativa. L) seeds were obtained from the Regional Rice Research station, Aaduthurai, Tamil Nadu, India. Uniform seeds were selected and surface sterilized with 0.01% HgCl 2 solution for 2 minutes. Petriplates were lined with filter paper and treated with different concentrations (control, 2.5, 5, 10, 25, 50, 75, 100 and 200 mg /l) of Chromium. Three replicates were maintained. Plant Growth were measured by using centimeter scale and recorded. The same plant samples were taken for morphological studies were also used for the determination of dry weight by using electrical single pan balance. Their dry weights were determined by keeping the plant materials in a hot air oven at 80 C for 24 hrs and recorded. The biochemical constituents such as Total chlorophyll (Arnon, 1949) , Carotenoid (Kirk and Allen, 1965), Protein (Lowry et al., 1951) , Amino acids (Moore and Stein, 1948), sugars (Nelson, 1944) and Starch (Dubois et al., 1956) . The mineral elements such as Total nitrogen (Jackson, 1958) , Phosphorus (Black, 1965) , Potassium (Williams and Twine, 1960), Calcium and magnesium (Yoshida et al., 1972) , manganese, iron, copper, zinc and chromium accumulation was also measured by using the method of Pipper, 1966.
DISCUSSION
In this experiment, the percentage of germination decreased with the increase of chromium concentrations. In our findings, 200 mg/l chromium concentration reduced the seed germination up to 50 to 60 per cent over control. No germination was recorded beyond 200 mg/l concentration of chromium (Table 1 ). Similar inhibition of germination percentage at higher concentrations of chromium was observed in soybean (Sidharthan and Lakshmanachary, 1996) The Root length and shoot length are gradually decreased with the increase in chromium concentrations ( Table 1 ). The highest seedling length was observed in control paddy seedlings. More pronounced effect on seedling growth was observed above 75 mg/l chromium concentrations. The inhibition of root growth was influenced by the concentration of heavy metals because of the surface accumulation and sensitive to root primordia. It was more pronounced at higher concentrations of chromium (Bitell et al., 1974) . In this experiment; there was a gradual decrease in seedling dry weight with the progressive increase in chromium concentrations ( Table 2 ). The lowest dry weight of paddy seedlings was recorded in seedlings treated with 200 mg/l chromium concentrations and the highest dry weight was registered at control. The reduction in seedling dry weight was observed from 2.5 mg/l chromium concentrations onwards. A decrease in biomass productivity might be attributed to a disruption in nitrogen metabolism of seedlings under chromium stress (Chatterjee and Chatterjee, 2000) . The chlorophyll and carotenoid contents of paddy crop decreased gradually with the increase of chromium concentration. Similar findings of the reduction in chlorophyll contents of various crops treated with chromium are already reported in pea (Bishnoi et al., 1993b) , wheat (Sharma and Sharma, 1993) , mungbean (Samantary and Deo, 2004 ) and cauliflower (Chatterjee and Chatterjee, 2000) . The reduction in chlorophyll content of crops may be due to the interaction of enzymes involved in the chlorophyll biosynthetic pathway could also contribute to the general reduction in chlorophyll content in most plants under chromium stress (Shanker et al., 2005) . Similarly the biochemical constituents such as protein, amino acids, sugars and starch content of paddy is gradually decreased with the increase in chromium concentrations.
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ILNS Volume 23 Since nitrogen content of plants reduced by metal stress ultimately the biochemical contents of plants also got reduced (Crooke and Inkson, 1955; Mayz and Cartwright, 1984) . The mineral elements such as nitrogen, phosphorus, potassium, calcium, magnesium, manganese, iron, copper and zinc content of paddy are gradually decreased with the increase in chromium concentrations (Table 3) .
It may be due to competition of chromium ions with potassium, which in turn exercised a regulatory control on potassium uptake (Lanoreaux and Chaney, 1978) .While the chromium accumulation increased gradually with the increase in chromium concentrations.
Among treatments, a higher chromium content of paddy was observed in 200 mg/l chromium concentrations when compared to other chromium treatments. Similarly root accumulate higher amount of chromium than in shoot. It could be due to immobilization of chromium in the vacuoles of the root cells, thus rendering it less toxic, which may be a natural toxicity response of the plant (Shanker et al., 2004a) . 
